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CLAIMS 
[Claim(s)] 

[Claim 1]A liner for gas bombs which formed a hole for cap attachment in a stopper part 
which provided a mirror part in both ends of a cylindrical drum section formed of flow 
forming at one, formed at least one mirror part with closing shaping, made a mirror part 
more nearly heavy-gage than a drum section, and was provided in the central part of the 
mirror part. 

[Claim 2]A manufacturing method of a liner for gas bombs characterized by comprising the 
following. 

A process at which a drum section carries out flow forming of the drum section of a cup 
shape blank which comprises an aluminum alloy made heavy-gage over the whole shaft 
orientations from a pars basilaris ossis occipitalis, and thickness of a drum section 
fabricates a thick bottoming tubed middle blank of a pars basilaris ossis occipitalis thinner 
and heavy-gage in an open end of the drum section. 

A process of carrying out bottling of the open end of the middle blank with closing shaping, 
forming a mirror part, and fabricating a stopper part of shaft shape in the center, and 
forming a hollow shape blank in it. 

A process of drilling a hole for cap attachment in a stopper part of the above-mentioned 
hollow shape blank. 

[Claim 3]A manufacturing method of the liner for gas bombs according to claim 2 with 
which said cup shape blank comprises what made a billet cup shape with hot forging. 
[Claim 4]A manufacturing method of the liner for gas bombs according to claim 2 which 
comprises what said cup shape blank drew a circular plate, and made cup shape. 
[Claim 5]A manufacturing method of a liner for gas bombs characterized by comprising the 
following. 

A process of carrying out flow forming of the tubed blank which comprises an aluminum 
alloy, and fabricating a tubed middle blank of a long picture whose thickness of both ends 
is thicker than thickness of a center section. 

A process of carrying out bottling of the both ends of the middle blank with closing shaping, 
forming a mirror part, and fabricating a stopper part of shaft shape in the center, and 
fabricating a hollow shape blank. 

A process of drilling a hole for cap attachment in a stopper part of the hollow shape blank. 
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[Claim 6] A manufacturing method of a liner for gas bombs characterized by comprising the 
following. 

A process of a drum section carrying out flow forming of the drum section of a cup shape 
blank which comprises an aluminum alloy made heavy-gage over the whole shaft 
orientations from a pars basilaris ossis occipitalis, and fabricating a bottoming tubed 
middle blank with thickness of a drum section thinner thickly [ a pars basilaris ossis 
occipitalis ]. 

A process of repeating shaping which carries out bottling of the open end of the middle 
blank with closing shaping several times, forming a heavy-gage mirror part from a drum 
section, and fabricating a stopper part of shaft shape in the center, and forming a hollow 
shape blank in it. 

A process of drilling a hole for cap attachment in a stopper part of the above-mentioned 
hollow shape blank. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a liner for gas bombs filled up with various 
compressed gas, such as compressed natural gas, and a manufacturing method for the 
same. 
[0002] 

[Description of the Prior Art]The compressed natural gas (CNG) which uses methane as 
the main ingredients is increasingly used as fuel for cars, in order to hardly discharge gas 
which serves as a public nuisance by the combustion, for example, nitrogen oxides (NOx) 
and carbon dioxide (CO2). 

[0003]Generally the gas bomb called a CNG tank is carried in the car which uses 
compressed natural gas as fuel. 

[0004]What was shown in drawing 9 is known as a gas bomb for compressed natural gas. 
This gas bomb comprises the reinforcement layer B which formed the mirror part 61 in the 
both ends of the drum section 60, and was provided in the outside of the liner A which 
formed the stopper part 62 in that mirror part 61, and its liner A, and forms the 
above-mentioned reinforcement layer B with fiber reinforced resin. 

[0005]By the way, in compressed natural gas, since the calorific value per unit weight is a 
half grade of gasoline, if it is going to raise the distance it can run by no supplying just like 
a gasoline-powered vehicle, it will be necessary to carry twice [ about ] in the case of 
gasoline as many compressed natural gas as this. For this reason, the gas bomb with which 
it fills up with compressed natural gas is also enlarged, and weight also becomes heavy. 
[0006]Here, the thing made from alloy steel, the thing made of resin, and the thing that 
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comprises an aluminum alloy are known as the liner A of said gas bomb. 
[0007]By the way, in the steel liners A, as compared with the liner A made of resin, and the 
liner A made from an aluminum alloy, weight is heavy, and when a gas bomb with large 
capacity is formed, in the point of fuel consumption, it is very disadvantageous. 
[0008]On the other hand, in the liner A made of resin, the cap for valve connection 
attached to the stopper part 62 has a possibility that gas leakage, breakage, etc. may arise 
in the terminal area of a cap according to a difference of the coefficient of thermal 
expansion of resin and metal, for metal. 

[0009]In the liner A which comprises an aluminum alloy, since it is comparatively 
lightweight, in the point of fuel consumption, it is advantageous, and there is also no gas 
leakage in the mounting part of a cap, and it has the feature that the gas bomb excellent in 
safety can be formed. 

[00 10] As a manufacturing method of the above liners made from an aluminum alloy, the 
manufacturing method shown in drawing 6 thru/or drawing 8 is known from the former. 
[OOlllln the manufacturing method of the liner shown in drawing 6, an aluminum alloy is 
extruded cylindrical, After forming the tubed blank 40 which cuts this to predetermined 
length and is shown in drawing 6 (I), as bottling of the both ends of the tubed blank 40 is 
carried out with closing shaping between heat or between the colds and it is shown in 
drawing 6 (II), form the mirror part 41, and. The stopper part 42 of shaft shape is 
fabricated in the center, and the hollow shape blank 43 is formed in it. 

[0012]Making the molding roller 44 which rotated the tubed blank 40 focusing on the axial 
center, and contacted the outer periphery of end of the tubed blank 40 for closing shaping 
here incline to the axial center of the tubed blank 40. Processing which makes it move to 
the axial center direction of the tubed blank 40, and carries out bottling of the open end of 
the tubed blank 40 is said. 

[0013]In the following process, a hole is drilled by the center of the stopper part 42 in the 
mirror part 41, and let the hollow shape blank 43 by which closing was carried out be a 
liner. 

[0014]In the manufacturing method of the liner shown in drawing 7 (I) and (II), the mirror 
part 47 which has press forming or the stopper part 46 by which die casting was carried 
out is joined to the both ends of the barrel 45 which comprises the aluminum alloy by 
which extrusion molding was carried out by welding, and it is uniting with them. 
[0015]As shown in drawing 8 (II). the cup shape blank 48 which comprises the aluminum 
alloy shown in drawing 8 (I) in the manufacturing method of the liner shown in drawing 8 , 
Carry out draw forming using the die 49a and the punch 49b, form the tubed middle blank 
50, as shown in drawing 8 (III), carry out bottling of the open end of the middle blank 50 
with closing shaping, form the mirror part 51, and. The stopper part 52 of shaft shape is 
fabricated to the central part, and he forms the hollow shape blank 53 in it, and is trying to 
provide a hole in the center of the stopper part 52 in the hollow shape blank 53. 
[0016] 

[Problem(s) to be Solved by the Invention]By the way, in the manufacturing method of the 
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liner shown in drawing 6 . In order to carry out bottling of the both ends of the tubed blank 

40 with closing shaping and to fabricate the mirror part 41, Thickness is uniform over the 
whole, if the thickness of the tubed blank 40 is determined on the basis of the mirror part 

41 as which resistance to pressure is required, the thickness of the drum section 43 
becomes thick more than needed, the weight of the liner A is heavy, and the point which 
attains a weight saving and also should be improved is left behind. 

[0017]Since thickness of the drum section 45 can be made thin to the thickness of the 
mirror part 47 in the manufacturing method of the liner shown in drawing 7, a weight 
saving can be attained, but there is a problem in the reliability of a weld zone. 
[0018]In the manufacturing method of the liner shown in drawing 8, since the middle 
blank 50 is formed by draw forming, the length of a liner has restriction and there is a 
problem which cannot manufacture a liner with large capacity. 

[0019]The technical problem of this invention is providing a lightweight product liner 
made from aluminum excellent in safety, and a manufacturing method for the same. 
[0020] 

[Means for Solving the Problem]In a liner which starts this invention in order to solve the 
above-mentioned technical problem, A mirror part was provided in both ends of a 
cylindrical drum section formed of flow forming at one, at least one mirror part was formed 
with closing shaping, a mirror part was made more nearly heavy-gage than a drum section, 
and composition which formed a hole for cap attachment in a stopper part provided in the 
central part of the mirror part is adopted. 

[002l]In a manufacturing method of a liner concerning this invention, A drum section 
carries out flow forming of the drum section of a cup shape blank which comprises an 
aluminum alloy made heavy-gage over the whole shaft orientations from a pars basilaris 
ossis occipitalis, A process at which thickness of a drum section fabricates a thick 
bottoming tubed middle blank of a pars basilaris ossis occipitalis thinner and heavy-gage 
in an open end of the drum section, Composition which comprises a process of carrying out 
bottling of the open end of the middle blank with closing shaping, forming a mirror part, 
and fabricating a stopper part of shaft shape in the center, and forming a hollow shape 
blank in it, and a process of drilling a hole for cap attachment in a stopper part of the 
above-mentioned hollow shape blank is adopted. 

[0022]A cup shape blank used for a forming process of a liner may make cup shape a 
circular plate which may make cup shape a billet which comprises an aluminum alloy with 
hot forging, or comprises an aluminum alloy by draw forming. 

[0023]In a manufacturing method of a liner concerning this invention, A process of 
carrying out flow forming of the tubed blank which comprises an aluminum alloy, and 
fabricating a tubed middle blank of a long picture whose thickness of both ends is thicker 
than thickness of a center section, Composition which comprises a process of carrying out 
bottling of the both ends of the middle blank with closing shaping,- forming a mirror part, 
and fabricating a stopper part of shaft shape in the center, and fabricating a hollow shape 
blank, and a process of drilling a hole for cap attachment in a stopper part of the hollow 
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shape blank is adopted. 

[0024]In a manufacturing method of a liner concerning this invention, A drum section 
carries out flow forming of the drum section of a cup shape blank which comprises an 
aluminum alloy made heavy-gage over the whole shaft orientations from a pars basilaris 
ossis occipitalis, A process at which thickness of a drum section fabricates a thick thinner 
bottoming tubed middle blank of a pars basilaris ossis occipitalis, A process of repeating 
shaping which carries out bottling of the open end of the middle blank with closing shaping 
several times, forming a heavy-gage mirror part from a drum section, and fabricating a 
stopper part of shaft shape in the center, and forming a hollow shape blank in it, 
Composition which comprises a process of drilling a hole for cap attachment in a stopper 
part of the above-mentioned hollow shape blank is adopted. 

[0025]Here, flow forming rotates a cup shape blank focusing on an axial center, where a 
mandrel is inserted in the inside, is in a state where a molding roller was contacted to the 
blank drum section, moves the molding roller to shaft orientations of a drum section, and 
means a forming process which draws the above-mentioned drum section through. 
[0026] middle - rotating a middle blank focusing on an axial center with blank closing 
shaping of an open end - the middle - a molding roller contacted to a blank outer 
periphery of end middle - while leaning to a blank axial center - middle " making it 
move to a blank axial center direction - middle - processing which carries out bottling of 
the blank open end is said. 
[0027] 

[Embodiment of the Invention]Hereafter, this embodiment of the invention is described 
based on drawing 1 thru/or drawing 5. 

r0028l Drawing 1 shows a 1st embodiment of the manufacturing method of the liner for gas 
bombs concerning this invention. The billet 1 shown by drawing 1 (I) comprises an 
aluminum alloy. 

[0029]As the above-mentioned aluminum alloy, A6061-T6 is mainly used here. 
[0030]In the 1st process, forge shaping of the above-mentioned billet 1 is carried out 
between heat. By the forge shaping, the cup shape blank 2 shown in drawing 1 (II) is 
formed, and thickness to of the drum section 2a of the blank 2 is made more nearly 
heavy-gage than thickness ti of pars-basilaris-ossis-occipitalis 2b. 

[003l]In the 2nd process, flow forming of the cup shape blank 2 is carried out. As shown in 
drawing 1 (III), flow forming attaches the cup shape blank 2 to the mandrel 3, The cup 
shape blank 2 is rotated with the mandrel 3, and after justifying two or more molding 
rollers 4 formed in the peripheral wall of the cup shape blank 2 at equal intervals in the 
diameter direction of the mandrel 3, he makes it move to the shaft orientations of the 
mandrel 3, and is trying to draw the drum section 2a of the blank 2 through to shaft 
orientations. 

[0032]If the drum section 2a is drawn through to an open end, after maintaining the state 
of the mandrel 3 that the center of rotation carries out the axial center of the molding roller 
4 and of being parallel and making the method of the outside of slant carry out specified 
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quantity movement, he makes it move in the direction which is parallel to the axial center 
of the mandrel 3, and is trying to draw through to an open end. 

[0033]As mentioned above, the bottoming tubed middle blank 5 is formed by carrying out 
flow forming of the drum section 2a of the cup shape blank 2. thickness t2 of the drum 
section 5a in this middle blank 5 - thickness ti of parsbasilaris-ossis-occipitalis 2b - thin 
-- it is thick and thickness ta of the open end of the drum section 5a is made into 3 or more 
times of the thickness of the drum section 5a. 

[0034]The open end side in the middle blank 5 is cut after flow forming, and closing 
shaping of the open end is carried out in the 3rd process after spreading of an antioxidant. 
The open end of the middle blank 5 is heated in advance of the closing shaping. 
[0035] Closing shaping pinches the bottom side edge part in the drum section 5a of the 
middle blank 5 by the zipper which carried out the graphic display abbreviation, and is 
made to rotate it focusing on an axial center, as are shown in drawing 1 (IV), and an arrow 
shows. And the molding roller 6 is contacted on the periphery in the open end of the middle 
blank 5, Are trying to move the molding roller 6 to the axial center direction of the **** 
middle blank 5 for ** to the axial center of the middle blank 5, bottling of the end of the 
middle blank 5 is carried out by the above-mentioned molding roller 6, and the mirror part 
7 is formed, and the stopper part 8 of shaft shape is fabricated by the central part of the 
mirror part 7. 

[0036]After the excess metal of the stopper part 8 is cut and the hollow shape blank 9 
formed by the above-mentioned closing shaping is performed [ T6 processing ], as the 4th 
process is shown to drawing 1 (V), the hole 10 for cap attachment is drilled by the center of 
the stopper part 8, and the liner A is formed. 

[0037]Since thickness t 2 of the drum section 5a is thinner than thickness ts of the mirror 
part 7 by which closing shaping was carried out in the above-mentioned liner A, can attain 
the weight saving of the liner A, and. Since flow forming of the drum section 5a is carried 
out, it can obtain the increase of intensity, and a liner with strong intensity by the rolling 
effect. 

[0038] Glass fiber is twisted around the outside of the above-mentioned liner A, and 
impregnating immobilization is carried out with an epoxy resin, and the gas bomb shown 
in drawing 5 by formation of the reinforcement layer B made of fiber reinforced resin is 
formed. 

[0039]In a 1st embodiment, although the cup shape blank 2 was formed by carrying out 
forge shaping of the billet 1, as shown in drawing 2 (I) thru/or (III), the circular plate 11 
which comprises an aluminum alloy may be fabricated to cup shape by drawing by the die 
12 and the punch 13. 

[Q04Ql Drawing 3 shows a 2nd embodiment of the manufacturing method of the liner for 
gas bombs concerning this invention. In this embodiment, an aluminum alloy is extruded 
to tubed, it cuts to predetermined length, and the tubed blank 21 shown in drawing 3 (I) is 
formed. 

[004l]In the 1st process shown in drawing 3 (II), flow forming of the above-mentioned 
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tubed blank 21 is carried out. Drawing 3 shows flow forming, and since this flow forming is 
the same as that of the composition of flow forming shown in drawing 1 (II), only the 
molding roller 22 is shown. 

[0042]By moving the above-mentioned molding roller 22 to the shaft orientations of the 
tubed blank 21 rotated to one way, the tubed blank 21 is drawn through by shaft 
orientations and the tubed middle blank 23 of a long picture with thickness of both ends 
thicker thickly [ a center section ] is formed of the cover printing. 

[0043]Closing shaping of the both ends which become heavy-gage with the molding roller 
24 in the 2nd process that shows the above-mentioned middle blank 23 in drawing 3 (III) 
after the both ends are cut is carried out, the mirror part 25 is formed, and the stopper part 
26 is fabricated and the blank 27 of hollow shape is formed. As for the blank 27 of this 
hollow shape, like the above, after T6 processing is performed, the hole 28 for cap 
attachment is formed in the stopper part 26. 

[00441 Drawing 4 shows a 3rd embodiment of the manufacturing method of the liner for gas 
bombs concerning this invention. In this embodiment, in the 1st process, hot forging of the 
billet 1 shown in drawing 4 (I) is carried out, and the cup shape blank 2 is formed. 
[0045]Thickness to of the drum section 2a of the cup shape blank 2 is made more nearly 
heavy-gage than thickness ti of pars-basilaris-ossis-occipitalis 2b. 

[0046]In the 2nd process, flow forming of the above-mentioned cup shape blank 2 is carried 
out. Uniform thickness of the drum section 2a of the cup shape blank 2 which drawing 4 

(III) shows the flow forming, is attached to the mandrel 3, and rotates with the mandrel 3 
is carried out to shaft orientations covering an overall length with the molding roller 4, and 
it withers. The bottoming tubed middle blank 30 is formed of the flow forming. Let 
thickness t 2 of the drum section 31 of this middle blank 30 be the thickness ti twist thin 
thickness of the pars basilaris ossis occipitalis 32. 

[0047]In the 3rd process, closing shaping of the middle blank 30 is carried out. Drawing 4 

(IV) shows closing shaping, closing of the open end of the drum section 31 in the middle 
blank 30 is carried out by the molding roller 33, and the mirror part 34 is formed, and the 
stopper part 35 is fabricated. 

[0048]The above-mentioned closing shaping is performed repeatedly, and by the several 
closing shaping, as shown in drawing 4 (V), the blank 36 of the hollow shape in which the 
increase of the thickness of the mirror part 34 and its thickness ta are thicker than 
thickness t 2 of the drum section 31 is formed. After T6 processing is performed this hollow 
shape blank 36 like the above, as it is shown in drawing 4 (VI), the hole 37 for cap 
attachment is formed in the stopper part 35. 

[0049]Like the above-mentioned embodiment, make thickness of the drum section 31 in 
the bottoming tubed middle blank 30 into uniform thickness covering an overall length, 
and. By making the thickness thinner than the thickness of the pars basilaris ossis 
occipitalis 32, and carrying out closing shaping of the open end of the drum section 31 of 
the middle blank 30 several times, there is no inconvenient generating that the bending 
starting point of the mirror part 34 collapses, and closing can be carried out smoothly. 
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[Effect of the Invention]As mentioned above, in this invention, since it was made to carry 
out closing of the open end after drawing a drum section through for a cup shape blank or a 
tubed blank to shaft orientations by flow forming, a liner with large capacity can be 
fabricated. 

[0051] A drum section is made thin thickness by flow forming, and by the flow forming, 
since intensity of the aluminum alloy of a raw material increases by the rolling effect, a 
liner with lightweight high safety excellent in the mechanical strength can be provided. 
[0052]By carrying out by repeating closing shaping which makes thin thickness thickness 
of the drum section in a cylinder-likeobject-withbase-like middle blank covering an 
overall length, carries out closing of the open end of the drum section, and forms a mirror 
part, and making a mirror part heavy-gage, There is very little inconvenient generating 
that frustration arises in the bending starting point of a mirror part, and it can fabricate a 
thick mirror part smoothly. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] (I) Or (V) is a figure showing the manufacturing method concerning this 
invention at process order. 

[Drawing 2] (I) Or (III) is a figure showing other examples of manufacture of a cup shape 
blank. 

[Drawing 3] (I) Or (IV) is a figure showing other examples of the manufacturing method 
concerning this invention at process order. 

fDrawing 4] (I) Or (VI) is a figure showing the example of further others of the 
manufacturing method concerning this invention at process order. 
[Drawing 5] The sectional view showing a gas bomb 

[Drawing 6] (II) [ (I) and ] the figure showing the conventional manufacturing method 
[Drawing 7] (II) [ (I) and ] the figure showing other examples of the conventional 
manufacturing method 

[Drawing 8] (II) [ (I) and ] the figure showing the example of further others of the 
conventional manufacturing method 

[Drawing 9] The sectional view showing the conventional gas bomb 
[Description of Notations] 

1 Billet 

2 Cup shape blank 
2a Drum section 

2b Pars basilaris ossis occipitalis 
5 Middle blank 
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5a Drum section 

7 Mirror part 

8 Stopper part 

9 Hollow shape blank 

10 Hole 

11 Plate 

21 Tubed blank 
23 Middle blank 

25 Mirror part 

26 Stopper part 

27 Hollow shape blank 

28 Hole 

30 Middle blank 

31 Drum section 

32 Pars basilaris ossis occipitalis 

34 Mirror part 

35 Stopper part 
37 Hole 
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(DtyQM&vVtS 3(Cfctt3Pteg|$5 2CD+/D«L^ 

[0 0 16] 

[»W« 5 /BftL/«k^fc , rs«a] fcC3T\ 06fc^f 
7^-t©©3i^{Ctet,>T«, ^75^7 4 0©ffi4S 20 

ztztb. &tmff£mct>rcr>xt%-T'g>>), heists 

3}<^n5lig|54 1 SrStpfCLTftpy^V? 4 0«S» 
IP»4 3©W#tf&SW±«i:ff<a!>, 

[0 0 17] gfc, 07{c^ 1 T5l'7 r -OSIii73S{Cte^ 

«.©-e6«(t«r0Sii fctf-etstf, »»ssoe«itiu 
[0018] ^e>tc, m&^Tn-tv^-fomm-nm^is 

^T(i, (fKT'v^^ 5 O^r^OfiSffJtCkOffMLT^ 

[0019] caMmciwmt. s^ttK«nfc«*o 

[0 0 2 0] 

= <k t> T ««S ttfcPJW ttBl«0i«Steit»*- 
♦Mctttt, '>*< fcfc-fi©»»**n--s?yyfiJUBK 

[0021] coawt«47-i'7 % o«ja73at*^T 

<, ^cD»or>aPiiSa5AWl^©)SMtf§!«cD' : fft , 3^7 so 



K^OitijfefCttttOPftai&riOBLTflS^^y^* 

ffM-rsinfc, ±E*attr9>^optt»KP*« 
[0022] ?4i-<ofmismzm^i3v'7W7'7y 

tit, 7;l/5-«7A^^6««lfU*y h*«MB»jate 
;U = - -7 2>£&fr 6 fiES wm<Dtm*%t 0 filiate £ 0 * 
[0 0 2 3] Sfc, c©»Wte«S5'CtOiB8»tt»!: 

<D$Nl77y*<omfflB*?n-i>y?i8.&fc&on%i 

m}LT<p£)K7 ; 7y?itiiiB?z>xmk, *ott>a* 
flDP«»fcp&Wftitfflo?L*Sf»-r5xei: 

[0 0 2 4] £<E>fc, COaBfcfcS^-f-T-OSBIflffi 

«v •7W.77y?<Dm$H&Wjft£Mct> 
rzr>T7u-7*-S.y>fLT, lfig|5©WJP#J£gP©03 

fc, toQM^ytamnwmztB-yyfi&J&x. 

<fc 0 P& 0 ^Sfi!t^*«igli 0 ig LTJP35 J; 0 fltl*!©^ 

*a»«r5v**»*-r ±tE*£i*75y7 

0Ptt»fcPdKW*fflflWL«SMRt-*xai:*»6rt* 

[00 2 5] CCT', 7n-7*-5V^"i:{i> #77 
> * ** © WMfc v y F Iwb^rJf A L ftttfET'lfi 

[0 0 2 6] gift, ffH77 7^0^P4SO^n-i/y 
mmtit. *M79V***£**&fcB16U *© 
*M75>f ©«l»^H»i:«i»S*fc«*a-5«:f IB 
7v^7©tt^{cWLT(igttootf>ra77 77c0W/L^ 
GlfcJMftStfT, * 18-75 V^OMP*H!*PtS50-r6*n 

[0 0 2 7] 

l TUSH 5 fcarJ^TKMW*. 

[0 0 2 8] Hit*, COSSWfc««^fX#^fflv'f 
7<D|liji75Sco|g 1 01 ( I ) T 

^ftru-y h l tt, 7;l/5=.'7A^frP)^So 

[0 0 2 9] ±H7)l=.~^L^tLT, CCT'fi, 
±IC, A6 06 1 -T6rf>M£ffl<*nTV5. 
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[0 0 3 0] ±MW"j M tt. W 1 Xgfcfe^T^IS 

on K^-r*-y^©^7>^2^fl5/s*n, tor 

[0031] fivftt-fyytza, mzxmas^x 
7n-7*-;yy?w. hi (in ) icjjvtJ;-? 

»C, 7n-7*-5Vy{iv>FU;l/3fc*<y^77 
y^2WT, W Fb/1/ 3 7 74*77 > 

*2£IeH6U ZOXy-fttfvyt 2<Dft®miC%ffl to 
PS{ciS^fc^OfiKfl5D-7 4^yF iwb 3 ©STj fa 

X-J^y? 2 ©JPg|5 2 a SrttiTjlpJfc Lu< J: otc LT^ 

So 

[0 0 3 2] «»2 a*MP«l»STLcr< 
fig}gn-5 4 fctOErtte^Dtfv > K Iwb 3 oM>\St 5 

KU/l>3 t ¥ff -T 5 7j fa &»J $ tfT 08 

[0 0 3 3] ±f5©J:7^ #77^77 :/7 2©IPg|3 20 
2 a*7P-7*- 5>"7*f £CfcH:<k9, CtttWK 

fe^SflHSP5a<DJ?*t2 (i, H35 2 bOJft&ti <fc*3 
»E*]JPi:£ft5££fi:> JPW5aOWPtllll»oJP#ts 
ttK»5 a©JS*©3««±fcSft5o 

[0034] 7D-7t-;y^l t>FS77:/7 5{c: 
fcttSfolPWi^Sfr^ft, KffcWiLJWO&fift, IS 3 

ttjra&snso 30 
[0035] ^o-v'yyfijtfl^ 01 (iv) «c^-r<fc 

0^*iS&Lft?-+ 7 7^0X4^77^ 5© 

Kttifr**£>teEH6S , £S. t L/T, *W7-7:/7 5© 
BBP*|||»K:fitt*^JBtefi!i«n-7 6 t© 
fiEffJ 0-7 6 £^fg77 5 ©(foMcW LTfBtyWo 
0*H77 > 7 5 Ott^TjlfiJfC^il^-arS «k 7 K LTfc 
<?, ±iEJ#712n-5 6£«k7T#H77V*5©4i&g|Hi 

ntt»>*nT*»7tf«iasn4 4:#fc, t©sigi57© 

[0 0 3 6] ±M?a-i/>yf£j&lc£-3-C]&lit£fttc 
«77>^9Ii, P«aJ8<0Jfe«6'«I»r«n, T6 

ffla*'«snfco%, W4iSK*v^T, 01 (v) t 

[0 0 3 7] ±127^"^ AtCiSt/^Tt*, IfiglS 5 a ©JI# 

l^fcifc, 5^7- A 0«JBffc*B* 

)fig($5 a«7n-7*-5 V^^nfctOT'feSf;*!), 



[0 0 3 8] ±E51'^ AOM«iC#?^«t«»ftU- 

Mam b mmc «k o th 5 tesvr jtfxtfy^iWBias 

[0 0 3 9] S 1 <DHflSO^(Cfc*^T{i, If U7 H 

SCfcfCfcoTjiry 7tt©75 > 7 2 
JSbfctf, 0 2 (I) 715 (III ) iCKt&olC 7/1/ 
5-*A£&fr&#*H»B©«*f 1 1 2t^y 

f-1 3£«kS7l^Xt£!3{c«fcoT*77tt£fiSfl5LTfc 

[0040] 03tt, z.<o?m\z.%%fl7>#y<m7'< 

©ftS(C««U H3 (I) t^-riB«7*5y^2 1* 

[0 0 4 1] ±$?,®tt77>? 2 1«03 (II) £ jRI* 
Ml 1 IgtCjoVT, 7n-7*-5>y'*n5. 03tt 
7P-7*-5>y'*^U c©7n-7*-5>v' 
fi. Hi (II) {c^-r7n-7*-5y^Ol8fi)tJ:|p|- 

[0 0 4 2] ±IBJ^n-7 2 2*-#6ltelS<iaft* 
|g^77>^2 1 Ott?3fR]^«)^-l±Silt(C<kO> if 
^7v>^2 1 «W7aiB)fcLcr^n, tOLC#{CJ:o 

W7"7yy2 3«^n5. 
[0 0 4 3] ±12*^77 2 3 fi, t©M4S#«J»f 
$nfcO^> H3 (III ) (C7n-f8l2l8tcfc^T, f£ 
Jf^a-7 2 4 lc J: OffWfcftSWWfiPA^n-: ^*>7*fig 

mtnx^2 5*w*n5k«it, p*feg&2 6#$ 

Jg^n, ff^«077y^2 7tfflM£tt3o CCD^Sg 
n^gR2 6fCP^i£#ffl<07L2 8*^fiKSn 
[0 0 4 4] H4tt, COJ8WH:«5^«^ffl7^ 

^cft^Tte, aiiiicfc^t, 04 (i) tc^-rtr 

[0045] fivyy&vy 5 2<OW$!>2 a<Dm& to 

[0 0 4 6] ±§B^>y7 P ^> r ^>^2^m2X^C*5^ 
T7P-7^-^^n^o 04 (III ) (i^c07n 

> K u;U 3 fcttfcEKE-r 8 * v 7W7>i? 2 OP 
8P2att. fiJcJgn-5 4^cfc0^fiti:to/'coTtt^lR]*C 

y^V^ 3 0CDJfigP3 1 CO®^ 1 2 «l£SI53 2<DiP# t 
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[0 0 4 7] fpfSyy>^3 OtfS63Igfc:fc^T*a 

-s;yyfiii»*ns. 0 4 (iv) ittu—y'yyim* 

*U *H^y^3 0Ji:t5ttaBHSS3 i©WlPi£g|5« 

fi)t*nst«{cp^gi53 swsns. 
[0048] iMtu-vyymmv&Uiftb 

n> *0»lHl0^n-5;yyfi8JBt«J:oT, 0 4 (V) 

H31$3 l<DJP#t2 <fcDJP^*£tt©77:/*3 6#Jg 
fi!cSn5o cotji^r^vf 3 6t4WEi:ia|*tT6 io 

mmt>mtnrc<D*>. 04 (vd tc^-r.t^t, p&gi5 

3 5fcP&flWttfffl©?L3 7»i?n5o 
[0 0 4 9] ±gB*«<0«»O±3te, JSWSWttO* 
(gT^^ 3 Ofc*5tt£HS|5 3 1 CDW&fc^gfCfcfco 
Ti9-£#fc-f Sfc«fC> *CQJf#;&lgg|53 2WJ9&J; 
0»<U ^cDt£fjg75>^3 0CDIfig|53 \<DfflQ& 

z®mct> it o t t u-*j y vme,-* 5 c t (c ck o , m 

[0 0 5 0] 20 

[0051] zfc mfflt7v-7*-s.ywz&om 

ttfT'ZZo 30 
[0 0 5 2] tblC. *««ttO*IIB75y^fc:*tt* 

nt&&*?a-i?y7LTm®*Bf&?ZZv-yy? 

Wmvttm? fiAlc fcw^TBSf fttf £ t * k I* '5 

Mofsm&taw] 

[01] (I) TiS (V) tt, i:©«i*JfcfiiS«jS2fi£ 



[H2] (1) 712 (III ) «, 1iVfW5y*<rM 
[03] (I) 712 (IV) tt, C«D5»fltefi|S8ifi2fffi 

[04] (i) rm (vd c©awfc«*«Bfi*ffi 

[0 5] tfXtfv^fc^'fiiffiS 

[06] (i), (id ««6*©HjB^a**-rH 

[07] (I). (II) BfiaEOHii^ffiOflfiOflW*^ 
■T0 

[08] (I), (II) ttt^©Stf5£ffi©S&fc:«i© 

[09] ue*o*x#y<%^-rBrfflH 
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